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715 Grantham Lane
New Castle, DE 19720 i ‘m'“éﬁsz“
ANAEC PSR UMD ARAML
Subject: Apri) 1990 Groundwater Sampling INREC U

Chem-Solv, Inc. Site, Cheswold, Delaware

BCM Project No. 00-6012-02

Dear Dr. Beck:

The purpose of this letter is to submit proposed revisions to the ground-
water sampling event scheduled for April 1990. This letter serves as an
addendum to the Remedial Investigation/Feasibility Study Work Plan (Hork
Plan) for the Chem-Solv, Inc. (Chem-Solv) Site submitted by BCM Engineers
Inc. (BCM) to the State of Delaware Department of Natural Resources and
Environmental Control (ONREC) in October 1989 and approved December 1,
1989,

This addendum will address two issues: the selectfon of alternate moni-
toring wells to be sampied during the April 1990 groundwater sampling
event and alterations/revisions to groundwater sampling protocol con-
tained in the Chem-Solv Quality Assurance Project Plan (QAPiP).

Selection of Alternate Monitoring Wells

The groundwater {nvestigation described in Section 4.5 of the Work Plan
includes a groundwater sampling event, Thirteen monitoring wells, inclu~
ding the seven wells installed by BCM as part of the Remedial Investiga-
tion, and the inactive recovery system are to be be sampled and analyzed
for Target Compound List organic compounds and Target Analyte List inor-
ganic compounds (Table 1), However, monitoring well 28A, which was loca-
ted along the southwestern edge of the Gearhart property, was paved over
when the existing driveway was repaved (Figure 1), Therefore, an alter-
nate well will have to be sampled in place of well 28A. In our March 21,
1990, telephone conversation, monitoring wells 24A, 25A, 27A, 41A, and
42A were discussed as potential alternate sampling locations for well 28A.
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Since wells 24A, 25A, 27A, and 41A could not be located during the recent
field investigation activities, it was necessary to attempt to locate the
wells with a magnetometer.

On March 26, 1990, BCM used a magnetometer to Jocate monitoring wells
24A, 25A, and 39A, that are located in the Route 13 median, just south of
the intersection of Routes 13 and 42. All three wells were located, In
addition, wells 27A and 41A, which are located on efther side of wel
28A, were located. However, the outer casing for well 27A has been
destroyed and subsequently the well is partially plugged with sediment
and cannot be sampled, Therefore, BCM recommends well 41A be sampled as
replacement for well 28A since it is located downgradient of the site and
{s in the direct path of the determined groundwater flow direction.

Revision wa amplin 1

A general description of the groundwater sampling event, including a 1ist
of the monitoring wells to be sampled and the analytical parameters, is
contained in Section 4.5.5 of the Work Plan. Section 4.3 of the QAPJP
(Appendix B of the Work Plan) contains the detajled specifications for
groundwater sampling. Revisions to specific sections of the QAPiP are
underlined in the following paragraphs

Section 4.3.3, item 3.

"Each well will be purged of three to five times the volume of
standing water in the well with a gentrifugal pump, a peristai-
tic pump, or a PVC or Teflon bailer, During pumping, the suc-
tion hose will be lowered into the top of the water column so
that groundwater is pumped from the entire water yielding inter-
val, To verify adequacy of purging, up to five volumes of stan-
ding water in the well will be pumped unti! specific conducti-
vity, temperature, and pH of the groundwater stabilize., If well
yield does not sustain continuous pumping, the well will be
pumped or bajled dry once. The suction hose will be removed
Z;om t?? wel] while the pump is running to prevent backflow into
e well,'

Section 4.3.3, 1tem 4.

“"here possible, the sample will be bajled from the entire depth
of the well and placed in appropriate laboratory-prepared sample
containers, Que to the small inner diameter (5/8 inch) of many

oi_ths_ﬂ%mm_wem_gmmmtﬂmmﬁ_mm_wﬂ&zzub
1 i m -
lon_tubing. Samples for volatile organic analyses will b£|§§500972

lected from the first bailer of water and preserved as outlined
in Section 4.3.3,3, Samples for metals analyses will be collec-
ted as filtered and unfiltered samples, Filters used in the

‘page fitmed in this (rame is not as readable or Legible o,
abel, it 4s due to substandard color or condition of theaoniglzzlt::ZQ,




Milton M. Beck
April 3, 1990
Page 3

nitrogen pressurized stainless steel filtration apparatus will

be pre~rinsed using demonstrated analyte-free water and_then

pra~rinsed with a oortion of the sample prior to filtration of
a I

Section 4.3.3, item 5.

"The sampling process, using either a bailer or a peristaltic
pump with Teflon tubing, will continue until the required volume
of sample fs obtained."

Section 4.3.3, item 6.

"The sample containers will then be rinsed, labeled, and placed
1n a chilled environment (4°C) for shipment to
and Environmantal Analysts, Inc. laboratory in Cary, Nor :h Ca:g

_LL[‘_Q-"
Section 4.3.3.2, paragraph 1, Using Pumps to Purga,

“If peristaltic or centrifugal pumps are used, only the intake
1ine will be placed into the water column, To minimize contami-
nation, the tine placed into the water will be either Teflon,
when using the peristaltic pumps, or polyethylene, when centri-
fugal pumps are used. The peristaltic pump will use 1/4-inch
dlameter Teflon tubing, Since Teflon tubing 1s very rigid, it
can not be used inside the peristaltic pump: a 6 inch long
length of l/d-ingn dig%gter 5111con tub1nq will be used inside
n f

silicon and Teflon tubing. Pr1or to fnsertion into the well,
the Teflon or polyethylene tubing will be decontaminated 1n
acc?rdange with tre prefedures outiined in Section 4.1.2, unless
dedicated tubing is used for each well."

Section 4,3.3.3, paragraph 1.

"Special sample handling procedures will be instituted when
trace contaminant samples are being collected, All sampling
equipment, including pumps, bailers, drilling equipment, water
level measurement equipment, etc., which come into contact with
the water in the well must be cleaned in accordance with the
cleaning procedures described in Section 4.1.2, Elgs;:ig_gg;g;

u@ter r1nse onlv since the solvents included in thg__szgnggrg
d he probe. Pumps will not be used

for sampling unless the well has dedicated in-place plumbiﬂﬂgﬂog73

A Wats Peniel

1§ the page 64lmed in this {rame i not a4 uadablc 0x lc lb”;
Label, it ia due to substandaad color on condition a( thegolfgtzztt:ize,




Milton M. Beck
April 3, 1990
Page 4

pump or _the well diapeter is too small for % bailer to be ysed.
di r ri W

or wells wi ma i flon
tubing will be utilized for sampling."

Section +.3.3,3, Volatile Organics Sampling, paragraph 3.

"When collecting water samples for volatile organics, three
40-~ml vials will be collected from each location. In accordance
with current USEPA Region III requirements, the volatile orga-
nics samples will be preserved with 1:1 hydrochloric acid (HCI)
to a pH less than 2.0 to extend the analytical holding time. To
determine the pro amount of HCl needed at each Jocatd
greserve the sample, one d40-ml vial will be filled with ground-
water obtained as the well is purged prior to sampling: the sam-
ple will be obtained after specific conductivity, t
v i duri he purgl r ¢, HCl will
dded dropwi vial, The vial will be capped and shaken,
reopened, and the pH will be measured with pH test paper
(strips) by touching the water on the inside of the cap. Upon
determination of the number of drops required to achieve the
proper pH, the test vial will be discarded. The remaining two
vials will be acidified (with the same number of drops of HCI)
immediately upon collection of the first bailer from each well
f usin rge water n m of dr
H W volat!

of HCl needed to preserve the sample allows the volatile sample
to be obtained immediately from the first bailer as the well is

If you have any questions or comments regarding this addendum, please

contact us immediately,
Very truly yours,/g g

MargareT E. Bonaker
Geologist

MAM7M. MM

Mary M. Mang
Assistant Vice Presidint

/v 7356g

Enclosgre; : o

cc: M.C, Hwang, Miles and Stockbridge .
F.M. Poli, P.E,, BCM ! AR30097M &M
R.D. Buller, P.G., BCM
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TABLE 1
GROUNDWATER SAMPLING INVESTIGATION

CHEM—-SOLV, INC. SITE RI/FS
CHESWOLD, DELAWARE

WELL
DIAMETER PURGE SAMPLE ANALYTICAL
(inches) METHOD METHOD PARAMETERS

§ the orndginal

PERISTALTIC PUMP PERISTALTIC PUMP ORGANICS; TALINORGANICS
PERISTALTIC PUMP PERISTALTIC PUMP ORGANICS; TALINORGANICS
PERISTALTIC PUMP PERISTALTIC PUMP ORGANICS:; TALINORGANICS
PERISTALTIC PUMP PERISTALTIC PUMP ORGANICS:; TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS:; TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS; TALINORGANICS
IN-PLACE PUMP IN-PLACE PUMP ORGANICS; TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS; TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS; TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS: TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS; TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS; TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS: TALINORGANICS
CENTRIFUGAL PUMP TEFLON BAILER ORGANICS; TALINORGANICS

RECOVERY SYSTEM
MWI-1-43
MWI-2-40
MWS~3-17
MWI-4-40
MWs-5-18
MWS-6-25
MHS~7-25

NNMNNNNNP A

NA Not applicable
TCL: Target Compound List
TAL Target Analyte List

Source: BCM Engineers Inc. (BCM Project No. 00-6012-02)
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UNITED STATES ENVIROMMENTAL PROTECTION AGENCY
REGION (I
140 Gatant lulding
Miladelphaa, Pesarrivanna 1HIN?

SUBJECT: Guidance on Handling and Reporting DATR: December 13, 1889
Chemical Concentration Data in
Superfund Risk Assessments

Roy L. Smith

Dabra L. Forman
Richard L. Brunker
Dawn A, Iloven
Toxicologists

Superfund RPMs and Peer
John A, Armatead, 0[31'
Technical Support Se lgn

Many Superfuneriak assesaments incorporate improper data
reporting and handling. Common arrors include (1) omission of
limits of detectiocn and quantitation, (2) unjustified treatment
of non-detects as zero, and (3) incorrect averaging based on
incorrect combining of sample data and unsupported atatistica)..
assumptions. These errors have led to inconsistent, and (7 ,
gome cases) inaccurate risk asseassments. Past attempts

repair these errora in individual reports have done little to
reduce their frequency.

Attached are Region III guidelines containing technically
correct methods of reporting and interpreting data, intended for
use in Superfund risk assessmenta. The ultimate goals are
improved accuracy and consistency, and reduced uncertainty, of
these risk assessanents. .

The guidance addresses four topics:

Reporting data below the limits of detection. The proposal
suggests specific fommats for reporting analytical results,
especially non-detects, All data tablea should include
limits of detection (LOD), limits of quantification (LOQ),
and definitions for the LOD and LOQ, relating to each
individual data set.

Calculating most probable exposure and plausible upper
bound exposure. These exposure calculations should be based
on the atatistical distribution of the concentration data,
The guidance specifies default calculations whers statisti-
cal analysis ia not possible.

Calculating averages. Calculations of ach'gaaoquzgxre u

should attempt to estimate typical long-term exposure to
target populations. Paraons upgradient «f sites are

If the page filmed in this frame L& not as acadabi@#oa legible as. this-
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presuned not to be exposaed, and are not a target popula-
tion. Thus, combining up~ and down-gradient concentrations
in the same average ia incorract,

» Avaraging with onon-detects, Where a contaminant could
reasonably he present below the limit of detsetion (LOD),
it should be treated as present at k¥ ¢the LOD for <the
purpose of averaging. The guidanece includes a simple
decision path to determine whether the contaminant asuld
reasonably be present.

Please provide a copy of this guidance to your contrac:ors,
and to anyone aelse who may need it., In accordance with Reg:icn
III's policy of using best science in risk assessmenta, Iuture
risk aasessments should adhere to these practices or defand =he
use of alternate methoda.

Attachment

ce: Abraham Ferdas (JHW20) Staven Hirsh (3HW26)
Patrick Anderson (3HW21) Richard Dulcey (3HW12)
Walter Graham (3HW22) Ben Mykijewycz (3HW13)
Roy Schrock (3HW23) Peter Schaul (3HW10)
Bill Hagel (3HW24) Robert Greavea (J3HWE0)
Laura Boornazian (3HW2§)
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EPA Region III Guidance on
Reporting and Handling of Chemical Concentration Data
in Exposure Asseasamenta

December 13, 1989

The goal of thia guidance is to reduce uncertainty, caused by
incorrect reporting and analysis of chemical data, in Regien [II
Superfund risk aassesaments. These recommendations cover four
topies:

(1) Reporting data near the detaction limit;

(2) Eatimating upper bound and most probable exposures;
{3) Selecting observationa to include in averages; and
(4) Including non-detects in averages.

dn appendix to the guidance contains excerpts from draft EPA
proposed Guidelines for Exposures-falated Measurements, which are
new additiona to the Agency’s Risk Assessment Guidelines expected
to be finalized early in 1980. These guidelines have served as the
basis for the spacific recommendationa for Region I[II Superfund
risk assessmenta, Questicna should be addressed to any of ' the _
Region III Superfund toxicologista.

I. Raporting Data Near the Limit of Detection (LOD)

Superfund risk assessmenta generally include data summary
tables which report non-detecta as blankas and provide no infor-
mation on limitas of detection (LODs) or quantitation (LOQs). This
practice ia equivalent to data censoring, and is strongly discour-
aged. All tables reporting individual concentration data (includ-
ing summary tables) should use the following rules:

1. Each data summary table should include separate columna for
analyte-specific LODs and LOQs, For GC/MS data, generic
astimates of [O0Da may be used, if available. If no LOD
estimates are available for GC/MS data, the LOD information
may be omitted.

. Rach report should include definitions of the LOD and LOQ for
aach set of data,

Where the measured value is less than the LOD, report a blank
with the code "U", meaning the analyte was not detected. It
LODs vary among individual samples, report the LODs (inatead
of blanks) with the code "U", For GC/MS dat& lacking LODs,
report the LOQ with "U". R300980 b

If the measured value is larger than the LOD but amaller Ehﬁ“
the LOQ, report the estimated concentration and the code "J",

!
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Intarim Final: Decembar 13, 13989 Page 2
Reporting and Handling of Chemical Concentration Data

meaning detected but not quantifiable, (Use of this format
is already common, and should continue,)

, If the measmured value is greater than the LOQ, report the
value without "U" or "J" codes.

The following example formats are recommended.
a, All LODe and LOQs are the same:

Concentration
LOD LoQ Compound in groundwater
(ng/1)  (na/l) (ng/1)
Sample | Sample

trichloroethene 1.5
vinyl chloride
tetrachlorcethene

b. LODs and LOQs vary among samplea:

Concentration
Compound in groundwater
(ug/l)
Sample 1  Sample 2

3 0 10 U
3 g 20 J
10 5 0

trichlorcethene

0
vinyl chloride 0
tetrachloroethene 0

C. Definitions:

U: concentration below limit of detection (LOD); number shown
ia the LOD.

Ji estimated concentration below limit of quantitation (LOQ);
nupber shown is an estimated concentration.

Definition of LOD: e.g., 3 standard deviation unita above the
nean value of the blank responses.

Definition of LOQ:,e.q., 10 astandard deviations above the
mean value of the blank responses,

II. Calculating Upper Bound and Most Probable Kstimates of Cheaical
Concentrations

Batimates of most probable and plausible upper bound chemical
concentrations should be based on analyses of the frequency distri-
butions of the data, whenever the database is sufficient to support
such analyses. Use of statistical tests comparing the diatribution
of the cbserved data with the normal (or some ﬂﬂt&qpﬂn uency
distribution is preferred. The use of frequency ution
graphs of the data, without statistical test results, may be accep-
table for some data seta.
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[£ the analysis showa the data are not normally distrihuted/
they should be transformed to normality, if poasible, After data: '
are normalized, either the 30% upper confidence limit (aqual to the
95th percentile) or the maximum, whichever is less, should be used
as the plausible upper bound concantratien. This allowe zhe
exposure asaesgor to select a less-than-maximum concentration as a
plausible wupper bound i{f the database is of high quality, The
arithmetic mean of the normalized data should be used as the moat
probable concentration, Note that if raw data are log-normally
distributed, the arithmetic mean after normalization equals the
geometric mean of the raw data.

In the absence of frequency diatribution analysis, the maximunm
concentration should be usad as the plausible upper bound and the
arithmetic (not geometric) mean should be considered the nmost
probable concentration, Geometric means (which are lesa than or
equal to arithmetic means) should not be used unless analysis of
the frequency distribution shows they are appropriate,.

III. Selecting Observations to Include in Averagas

The axposure assessor should ensure that adequate background
control samples are included in RI/FS work plans. When reviewing
RI/FS sample data, the assesaor must have a clear idea which.—
samples wers controls and which were taken to characterize the :
aite. Examples of control samples include those from upgradient™>-
groundwater wella (assuming gradients have been measured), upstreanm
surface water or sediment locationa, and soil samples far enough
from the site that contamination is unlikely.

It is incorrect to compute averages which include both control
and aite samples when estimating most probable exposure, beciuss:

1. Averages which mix site and background samples have no mean-
ing to the exposure assesament. The most probable exposure
should represent a typical concentration contacted by an

. Persons who centact only control areas
(e.g., umers of uggradient wells) are assumed not to be
exposed to contaminanta from the aite.

Averages which mix site and background samples are biased,
If background levels are high, an average which includes
control samples ias biased high; if background levels are low,
an average vwhich includes control sasples is biased low.

The purpose in collecting background samples is to support a
copparison of aite-influenced means with control sample nmeans.
Only this type of comparison allows the exposure assessor to
distinguish site-related exposure from background fiaﬂftﬂiﬁaa $4
possible, these comparisonas should be done ltatinti@ ial-
ly 12 background concentrations are high. gn-/
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Interin Final: December 13, 1989
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IV. Calculating Averages Which Include Non-Detects

Exposure aasessors may encountar any of the following methods
of treating non~detects:

1. Non-Detecta raported as LODa - In this worst-case approach,
all non-detects are asaigned the value of the LOD, the
largest concentration of analyte that could be present but
not yet detected.

. Nop-Dataects reportad asa zera - This is the Dbest-case
approach, in whien all undeatected chemicala are aasumed
totally absent.

. Non-Detects ragorted as half the LOD - This approach assumes
that on the average all values between the LOD and zere could
be present, Therefore, the average value of non-dstects
could be as high as half the detection limit.

Approach (1) above (non-detacts = LOD) always produces a mean
concentration which is biased high. Use of this methed to predict
the most probable exposure ia not consistent with Region IIl's
policy of using best acience in risk assesaments., Expoaure aeses-
sors should use only approaches (2) or (3) (non-detacts = 0 or
LOD/2, reapectively) to estimate most probable exposure, To
winimize bias, the choice between (2) and (3) should be based on
scientific Jjudgment about whather the undeteactad substance might
reascnably be present in that sample. The 3-atep deciasion path
below, followed by examplas of appropriate selections, is recommen-
ded:

AR300983
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lnterin Final: December 13, 1989
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Compound is present (Is the compound an indi-
in a site-ralated cator compound, or is it
gample at a hazar- present in at least one
dous concentration. gite-related sample at a
potentially hazardeus

Yes concentration?)

Continue

Sample was taken (Was the sample taken at a
downgradient of a point downgradient of a
hazardoua concentra- potentially hazardous
tion. concentration, assuming

a gradient exists?)

Yen

Continue

(Doea the compound have

physical-chemical charac-

teristica (e.4., water

Characteriatics of solubility, octanol-water

compound permit it partitioning, vapor

to reasonably be pressure, Henry's law <:i}
1

present in the constant, biodegradibi-
sample. lity, ete.), which permit
it to reasonably be

Yen present in the sample?)

Adsune non-detacta Asaume non-datacts
equal % the limit equal zero.
of detection.

Bxaoples:
dtap L v

(a) 50 ug/l TCE (a hazardoua concentration) is present in
groundwater on site. Continue.

(b) Highest measured TCE concentration in 20 samples from on-
site wells is 2 ug/l. TCE is not an indicator chemical. Assume
non-detects = 0.

Stan 2o

. (a) High TCER concentrations are measured unMﬂonsﬁn resi- ..
dential well. TCE is not detected in the reside .1tuolt.<~./
Continue,

- i e
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Interim Final: Dacesber 13, 1989 Page 5
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{b) A residential well im upgradient of the sita, Background
TCE is not detectabla, Treat this residential well sample as hack-
ground, and average it only with other background samples. Assume
non-detects = 0,

Stap 3o

(a) Although TCE is not detectad in the residential well, other
aite-relatad solvents are, Since these contaminanta have solubili~
ties and organic carbon/ water partitioning coefficients similar to
TCE, TCE may reasonably be present in the samplea. Assume non-
detects = LOD/2.

(b) Neither TCE nor othar solvents are detacted in the resi-
dential wells. Assume non-datects = 0.

AR300985
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Intarim §Final: Decamber 13, 14989
Reporcing and Handling of Chemical Concantration Data

APPENDIX:

Excerpta from
Propoaed Guidelines for Sxposurs-Ralated Measurements

0S EPA Risk Asseassment Forum
30 September 1988

I. Reporting Data Near the Detaction Limit

“Oftentimea, extrapolation methodologias applied to toxico-
logical studies result in acceptable risk levels which necessitace
weaguring environmental copncentrations at or near the limit of
detection (LOD), The limit of datection is defined as the lowest
concentration level that can be determined to be statistically
different rrom a blank (Amerlcan Chemical Soclety, 1983). Data
measured at or near the detection limit have considerably more
uncertalinty aasoclated with them than when measurable amounts are
present, To understand what a reasonably certain wmeasure or a
reliable datection is, the exposure assessor sust underatand the
method of measurement as well as the statistical approach that was
used to calculate the liait of detection..."

"The limit of detection (LOD) i1s the smalleat concentration or
agount of a substance that can be rallably detected by a givep—
measuresnent proceas. The limit of quantitation (LOQ) ls the mall\.wi
eat concentration or amount of a substance for which quantitative™
resulta nay be obtained with a specified degree of confidence. The
precise interpretation of these definitiona depends on the analyti-
cal method..., The American Chemical Society rscommendation sets
the LOD at 3 standard deviation units above the mean value of the
blank reaponses and the LOQ at 10 atandard deviationa above the
blank responaes..."

"The exposure assecssor ahould enaure that the LOD and LOQ have
been clearly defined and eatimated for the measurement process
under conaideration and are appropriate for the needa of the
exposure assessment. The laboratory should not only state numeri-
cal values, but definitions of the LOD and LOQ... If the exposure
assessor reports individual values, the American Chemical Soclety's
Conmittee on Environmental Iaprovement (1983) recommenda that:

"1, If the measured value is leas that the limit of detaction,
report "not detected" together with the value for the LOD.

"2, If the measured value is larger than the LOD but amaller
than the limit of quantification (LOQ), report 'detected
but not quantifiable" together with the value for the LOQ,
The LOQ 1a the level above which quantitative results can
be obtained with a specified degree of confidence. )

If the neasured value ia greater than the LG, “ﬂwogfgs b |

value and lta uncertainty."

If the page {ilmed in this frame (s not as readable or legible as this
label, it i4 due to substandard color or condition of the original page.
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II. Calculating Opper Bound and Moat Probable Katimates of Chemical
Concentrationa

"The evaluation of both the mean and the dispersion of a
data saet depends on the knowledge or assumption of the type of
distribution of the population. Typea range from a uniform
digeribution in which all individuals have the same frequency orf
occurrence (a.g., f£lipping a coln) to those in which the fraquen-
clag of occurrence vary and may be symmetrically or asymmetrically
distributad. The normal distribution l1a the type most rraquently
encountered and la famillar to moat sclentists. The results of
neasurament processes are often normally distributed. Individual
samplea from environmental media oftan exhibit a log-normal distri-
bution, Log-normal data can be transformed to normal data by firs:
converting to logarithas and then treating the logarithms as if
they were the actual data. [t would be useful to graph the avail-
able data to ensure that the results are normally distributed.
There are coaputerized statistics packages on the coomercial markat
which facilitate the determination of data distribution. Also, a
éin.i ted nuaber of samples may preclude statistical analysis of the
ata.

"Depending on the distribution of data, statlstics auch as
dispersion, range, standard deviation, and confidence intarvals can
be developed, as vell as measures of bias and uncertainty. ... the
axposurs assessor Iis advised to consult a atatistician or good
statistica text for further information and guidance in this area. "

III. Selecting Observations to Include in Averagea

"4t agonme altes, background chaemical contamination is signi-
ficant and ahould be accounted for. DBackground ia defined as
chemical contamination due to a source other than the asite under
investigation., Background can be either natural or from man-made
sources, The exposura assessor should try to define local back-
ground conditions of concern by observing nearby locationa clearly
unaffectad by the site under investigation.

"When differences between a background (control site) and a
target alite are to be determined experimentally, the sampling of
the control site aust be done with the same detall and care as for
that of the target., Otherwise, the uncertainty of any difference
can be limited by the data for the control." i

IV. Calculating Averagea Which Include Non-Detects

“Sxposure assessors may often be faced with data consisting
largely of ‘“below LOD" or "at LOD" values. Since the exposure
a4sessnent 18 only as good as the data supporting ﬁR ap 6?08 sen-
tial to Jinterpret these types of data properly avolid
nisrepresenting the data set or the exposure assessvent Iitself,
Rules of thumb that the exposure assessor nay eacounter in the way

If the page filmed in thdis frame 74 not as readable ox Legible as this. .. - ’
labekl, it {4 due to substandard color or condition of the original page,




Interim Final: Dacamber 13, 1989
Reporting and Handling of Chemical Concentration Data

data sets are reported lnclude...:

"1, 41l Nop-Datects reparred as LOD2 - In this worst-case
approach, all non-detects are assigned the value of the
LOD, which may be considered the largeat concentration of
analyte that could be present but not yet detacted. This
approach blases the mean In a positive dirsction, The
seriousness ' of such a blas will depend on the relative
number of detacts and non-detects Iln the data set and the
relative siza of the detection limilt compared to the mean .
of the data with values above the LOD,

41l Nopn-Datacts rsported ag zera - This approach results
in biasing the mean in a negative direction. Agaln, the
seriousness of the bias depends on the relative number of
detecta and non-datscts and the mean of the data wi r:h
values above zero.

. 41l Nop-Datects as LOD/2 - This approach assumes that on
the average all valuea between the LOD and zero could be
prasent; therefore, an average value would rasult if aany
samples in this range were seasured. Similar to the above
approaches, the seriousness of the blas depends on the
relative nunber of detacts and non-detacts and the aun of
the data above LOD/2."

AR3060988
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